Background: Ropivacaine is a novel alternative to bupivacaine with the less cardiovascular system and central nervous system toxicity. Clonidine, an alpha 2 agonist, may have benefited patients when it is injected at peripheral nerve sites with local anesthetic ropivacaine. Clonidine is second only to epinephrine as a useful adjuvant for brachial plexus blockade. Objective: A clinical study was carried out to compare the anesthetic effects of ropivacaine alone and clonidine as an adjuvant to ropivacaine in brachial plexus block for upper limb surgeries. Materials and Methods: A comparative, double-blind, prospective, randomized, clinical study was carried out on 60 patients of either sex of American Society of Anesthesiologist physical status I and II, with age group 25-65 years undergoing various orthopedic surgeries of upper limb under supraclavicular brachial plexus block. Patients were randomly allocated to either of the two groups of 30 each. Group-R: Injection ropivacaine 30 ml (0.75%) with 1 ml normal saline. Group-ropivacaine clonidine (RC): Iinjection ropivacaine 30 ml (0.75%) with injection clonidine 1 ml (150 µg). Heart rate, mean arterial pressure, onset and duration of motor and sensory blockade were observed during preoperative, intraoperative and postoperative period. At the end of the study, the data were analyzed using Chi-square test for qualitative data and Student t-test. P < 0.05 was considered significant and P < 0.01 was considered as highly significant. Results: Demographic and hemodynamic data were comparable. Onset of sensory and motor block was significantly earlier in Group-R. Duration of analgesia and motor blockade was prolonged in the RC group. Both groups were observed for the side-effects, which were not significant. Conclusions: Addition of clonidine 150 µm to ropivacaine 0.75% 30 ml delays the onset of sensory and motor blockade while prolongs the postoperative motor blockade and analgesia significantly without producing any clinical significant side-effects in brachial plexus block through supraclavicular approach. Website: www.sudanmedicalmonitor.org
INTRODUCTION
Brachial plexus block for upper limb surgeries is an advantageous, as the effect of the drug is limited to the part of the body to be operated upon. It is devoid of complications associated with general anesthesia like nausea, vomiting, aspiration pneumonitis, urinary retention, etc. It also provides early enteral feeding and ambulation, thereby reducing postoperative complications and hospital stay. It produces dense anesthesia with good muscle relaxation and relieves tourniquet pain thus satisfying the surgeon and patient. Supraclavicular brachial plexus block provides anesthesia for surgeries around elbow, forearm and hand. This technique was chosen for upper limb surgeries in our study. Bupivacaine was in clinical use for close to 10 years before serious cardiac toxicity was reported. Several deaths were reported in obstetric patients in the United States in the 1970s. [1] Ropivacaine is a novel alternative to bupivacaine. The well-known cardiovascular system and central nervous system adverse effects of bupivacaine seem to be less with ropivacaine when comparable plasma levels of this drug are reached. [2, 3] Recent reports pointed out that clonidine, an alpha 2 agonist may have benefited patients when it was injected at peripheral nerve sites. Analgesia with clonidine lasted longer than analgesia obtained with epinephrine. [4, 5] Brachial plexus clonidine 150 µg delays the onset of pain by two-fold, when compared with systemic control, and 0.5 µg/kg prolongs analgesia by 50% compared with placebo. [6, 7] 
MATERIALS AND METHODS
After getting clearance from Institutional Ethics Committee, a comparative, double-blind, prospective, randomized, clinical study was carried out on 60 patients of either sex undergoing various orthopedic surgeries of upper limb under supraclavicular brachial plexus block using a mixture of injection ropivacaine 30 ml (0.75%) with 1 ml normal saline and injection ropivacaine 30 ml (0.75%) with injection clonidine 1 ml (150 µg). The Patients included in the study belonged to American Society of Anaesthesiologist physical status I and II of age group 25-65 years. Patients are having a history of hypertension, diabetes mellitus, coagulation abnormalities, on antiplatlet/anticoagulation therapy, allergy to local anesthetics, obese and pregnant patients were excluded from the study.
After taking written informed consent, patients were randomly allocated to either of the 2 groups of 30 each. Group-R: Injection ropivacaine 30 ml (0.75%) with 1 ml normal saline. Group-ropivacaine clonidine (RC): Injection ropivacaine 30 ml (0.75%) with injection clonidine 1 ml (150 µg).
Prior to injection, pulse, blood pressure, respiratory rate, oxygen saturation and sedation score were recorded. Assessment of sensory blockade was done at 0 min, 1 min, 2 min, 3 min, 4 min, 5 min, 6 min, and 6.5 min till 15 min after completion of drug injection in skin areas innervated by median nerve, radial nerve, ulnar nerve and musculocutaneous nerve.
Motor blockade was determined according to a modified Bromage scale for upper extremities. 0 = able to move normally, 1 = inability to move wrist and/or elbow against resistance, 2 = inability to lift wrist and/or elbow against resistance, 3 = inability to move entire arm. The block was considered incomplete, when any of the segments supplied by median, radial, ulnar and musculocutaneous nerves were not anesthetized even after 30 min of drug injection.
Sedation score was assessed by using the sedation scale described by Culebras et al., (1) awake and alert, (2) sedated, responding to verbal stimulus, (3) sedated, responding to mild physical stimulus, (4) sedated, responds to moderate or severe physical stimulus.
During intraoperative period patients were monitored for pulse rate, blood pressure, respiratory rate, and oxygen saturation. In postoperative period pulse rate, blood pressure, respiratory rate, sedation score were noted. Patients were examined for the duration of analgesia as per visual analog scale (VAS). VAS score is the most commonly used methods of assessing acute pain and its relief. Postoperatively at every 2 h VAS score was noted, and when it is ≥4, rescue analgesia was given in the form of injection diclofenac sodium 1.5 mg/kg intramuscularly and time of rescue analgesia was noted.
All the patients were observed for the incidence of any side-effects and complications such as nausea, vomiting, pneumothorax, hematoma, local anesthetic toxicity and postblock neuropathy.
Statistical analysis
Statistical analysis was performed using Chi-square test for qualitative data and Student t-test. P < 0.05 was considered significant and P < 0.01 was considered as highly significant. Table 1 shows demographic data which was comparable in both groups. Table 2 shows time to onset of sensory and the motor blockade, which was delayed in Group-RC and statistically significant (P < 0.05) between two groups.
RESULTS
As shown in Figure 1 mean arterial pressure does not show significant change between the two groups in preoperative, intraoperative and postoperative period, P values remained >0.05 (i.e., Not significant). Figure 2 shows mean pulse rate changes. Both groups did not show significant changes during preoperative, intraoperative and postoperative period. P values remained >0.05 (i.e., Not significant). Table 3 shows the duration of analgesia and motor blockade. Time of rescue analgesia was noted and was considered as duration of analgesia. It was 11.06 ± 2.67 h in Group-R and 13.96 ± 1.90 h in Group-RC. The results are statistically highly significant with P < 0.01. Duration of the motor blockade in Group-R was 9.23 ± 2.48 h and in Group-RC was 11.93 ± 1.94 h. It was statistically highly significant with P < 0.01. Figure 3 shows the duration of analgesia and motor blockade.
DISCUSSION
Peripheral nerve blocks with local anesthetics provide excellent operating conditions with good muscle relaxation, but the duration of analgesia is rarely maintained for more than 6-8 h even with the longest acting available local anesthetic, that is, bupivacaine, so the search was on for an agent providing longer duration with minimum side effects. Ropivacaine has given some promising results in animal and human studies. [8] Various studies has shown that several adjuvants like neostigmine, opioids, dexamethasone, hyaluronidase, tramadol with local anesthetic in peripheral nerve blocks prolonged the duration of analgesia, but the results have been inconclusive because of associated side effects or doubtful efficacy. [9, 10] Perineural injection of alpha 2 agonists is reported to influence postoperative analgesia. [11] We found that the mean onset of sensory blockade was 10.06 min in Group-R and it was 11.86 min in Group-RC, so sensory blockade onset is delayed by adding clonidine, and it matches with the previous study. The mean time for sensory onset in both the previous studies was around 10 min in Group-R which was very much similar to our study. [12] [13] [14] The study showed that sensory onset time was around 10 min in most of the patients with ropivacaine, which was similar to our study but adding clonidine did not change the onset time, which is not in accordance with our study. [15] The duration of motor block was around 11 h with ropivacaine group and duration by adding clonidine was slightly more, which was not statistically significant, but with clonidine it was same as that of our study. [15] The onset time for motor blockade with ropivacaine alone in our study started around 12 min, which is similar to the previous study.
[ 12] The onset time of motor blockade with clonidine delayed in our study is similar to previous study, [13, 16] time for readiness for surgery was 14.5 min in ropivacaine group, which is also in accordance with our study. [17] The duration of motor blockade with ropivacaine was 10 h in a previous study which is similar to our study. [13] The study showed that motor block improved from 9 h to 12 h, and analgesia from 10 h to 14 h. This is similar to our study wherein postoperative analgesia improved by 3 h and motor blockade improved by 2.7 h. [16] The mechanism of action for such potentiation of analgesia remains controversial and poorly understood. [12] In other study, the duration of the motor blockade was 8 h, which is slightly less than our study, but they have used the axillary approach, which may be the reason for the varied results. [17] The study showed that ropivacaine 0.75% for axillary brachial plexus anesthesia provided a 3 h delay in first analgesic request postoperatively, without clinically relevant effects on the degree of sedation and cardiovascular homeostasis, which is in accordance with our study. [13] Both groups showed no significant hemodynamic changes intraoperatively or postoperatively, which is consistent with the previous studies. [12, 15] This is similar to the study in which ropivacaine with clonidine did not affect hemodynamic parameters. [16] The longer duration of the motor blockade and postoperative analgesia in clonidine group could be due to the direct action of clonidine on nerve fiber conduction, specifically C and A delta fibers. However, this would require high local concentrations and would not explain why clonidine alone injected into the nerve sheath failed to produce prolonged analgesia. The action of clonidine would then more likely be via a synergistic mechanism of action in combination with the local anesthetic resulting in the prolonged effect. This is probably the only mechanism that would explain the extended duration of both the sensory and motor blockade. What is certain is that clonidine has mixed alpha1 and alpha 2 agonist effects at both pre and postsynaptic receptors as well as effects on a number of other specific receptors. Its mechanism of action and effects, therefore, are likely to be compound and complex. [18] [19] [20] Our results showed that sensory block tended to last longer as compared to motor block, which agrees with the observation that large fibers require a higher concentration of local anesthetic than small fibers. The minimal effective concentration of local anesthetic for large (motor) fibers is greater than for small (sensory) fibers. Thus, motor function return before pain perception and duration of the motor block is shorter than the sensory block. [21] CONCLUSIONS Thus, we conclude from our study that, the ropivacaine is a novel, long-acting local anesthetic having moderate onset period and longer postoperative analgesia when used in a concentration of 0.75% (30 ml). The addition of clonidine 150 µm delays the onset of sensory and motor blockade while prolongs the duration of postoperative motor blockade and analgesia significantly without producing any clinical significant side-effects in brachial plexus block through supraclavicular approach.
